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nel by detecting the mute section of a call and by physi- 
cally suppressing its transmission over the channel as 
an ATM cell. A transmitting side detects the mute sec- 
tion (1). generates vocal/mute information (2). and gen- 
erates a mute start cell (3) and a mute end cell. A 
receiving side generates a mute section at a fixed inter- 
val when receiving the mute start cell, and returns to a 
normal receiving mode of a speech spurt cell immedi- 
ately when receiving the mute end ceil. The suppres- 
sion of the mute section makes it possible to reduce the 
occupied bandwidth, and to increase the channel effi- 
ciency. 
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Description 

TECHNICAL FIELD 

The present invention relates to an ATM (Asynchro- s 
nous Transfer Mode) transmission system, and more 
particularly to an ATM transmission method, and a sys- 
tem, transmitter and receiver using the same that can 
Improve the channel efficiency by suppressing trans- 
mission of mute sections of voices. 10 

BACKGROUND AFTT 



A conventional ATM transmission system carries 
out transmission through a fixed band occupied on a is 
channel between stations regardless of the presence or 
absence of speech as long as the call continues. There- 
fore, speech spurt cells are mixed with mute cells, 
thereby impairing the channel efficiency by an amount 
corresponding to the mute cells. 20 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide an 
ATM transmission method, and a system, transmitter 25 
and receiver using the same, which have mute com- 
pression control function that can compress the nwte 
sections by suppressing their transmission by notifying 
a party of the start and end of each of the mute sections. 

In a first aspect of the present invention, there is 30 
provided an ATM (Asynchronous Transfer Mode) trans- 
mission method for transmitting input voice data using a 
cell consisting of a fixed length bit sequence, the ATM 
transmission method conprising the steps of: 

35 

at a transmitting side, 

detecting a mute section of the input voice 
data; 

generating a mute start cell for notifying a pair 40 
of a start of the mute section, and transmitting 
the nrujte start cell; 

suppressing the mute section as long as the 
mute section continues; and 
genoBting. when the mute section ends, a 45 
mute end cell for notifying the pair of an end of 
the mute section, and transmitting the mute 
end cell, and 



at a receiving side, 



50 



starting generation of the nurte section when 
the mute start cell is received; and 
stopping generation of tiie mute section when 
tfie mute end cell is received. 55 

Here, the mute start cell and the mute end cell may 
be transmitted through a control channel other than a 
channel for transmitting the voice data. 



The transmitting side may handle the input voice 
data on a frame-by-frame basis, and may detect the 
mute section frame by frame. 

The receiving side may handle the voice data 
obtained from the cell on the frame-by-frame basis. 

The receiving side may generate, after starting gen- 
eration of tiie nurte section, a mute frame every time a 
time period has elapsed corresponding to a length of 
tiie frame, and outputs the mute frame as ttie mute sec- 
tion. 

The transmitting side may add to the frame a 
number indicating an input sequence, and may manage 
the frame in accordance with the number 

The receiving side may add to tiie frame a number 
indicating a generated sequence, and may manage ttie 
frame in accordance witii tiie number. 

The receiving side may release a channel if the 
mute end cell does not an-ive for a predetermined time 
period after receiving tiie mute start cell. 

In a second aspect of tiie present invention, there is 
provided an ATM (Asynchronous Transfer Mode) ti-ans- 
mission system for fransmitting input voice data using a 
cell consisting of a fixed length bit sequence, ttie ATM 
fransmission system comprising: 

in a transmitter, 

means for detecting a mute section of the input 
voice data; 

means for generating and transmitting a mute 
start cell for notifying a pair of a start of tiie 
mute section; 

means for suppressing the mute section as 
long as the mute section continues; and 
means for generating and transmitting, when 
the mute section ends, a nurte end cell for noti- 
fying the pair of an end of the mute section; and 

in a receiver. 

means for starting generation of the mute sec- 
tion when the mute start cell is received; arxJ 
means for stopping generation of the mute sec- 
tion when the mute end cell Is received. 

Here, the ATM transmission system may further 
comprise a comrol channel for transmitting tiie mute 
start cell and tiie mute end cell, ttie control channel 
being provided besides a channel for fansmitting tiie 
voice data. 

The transmitter may handle the input voice data on 
a frame-by-frame basis, and may further comprise 
means for detecting whetiier tiie frame is vocal or mute. 

The receiver may comprise means for converting 
tiie voice data obtained from the received cell into ttie 
frame. 

The receiver may furtiier comprise a mute timer for 
counting an elapsed time after starting generation of ttie 
mute section, and means for generating a mute frame 
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every time the rrurte counter counts a time period corre- 
sponding to a length of the frame. 

The transmitter may further comprise means for 
adding to the frame a number irviicating an input 
sequence, arxJ may manage the frame in accordance s 
with the number. 

The receiver may further comprise means for add- 
ing to the frame a number indicating a generated 
sequence, and may manage the frame in accordance 
with the nuniber. w 

The receiver may further comprise means for 
counting an elapsed time after receiving the mute start 
cell, and means for releasing a channel if the mute end 
cell does not arrive for a predetermined time period. 

In a third aspect of the present invention, there is is 
provided a transmitter for an ATM (Asynchronous Trans- 
fer Mode) transmission system for transmitting input 
voice data using a cell consisting of a fixed length bit 
sequence, the transmitter comprising: 

20 

means for detecting a mute section of the Input 
voice data; 

means for generating and transmitting a mute start 
cell for notifying a pair of a start of the mute section; 
means for suppressing the mute section as long as 2s 
the mute section continues; and 
means for generating and transmitting, when the 
mute section ends, a mute end cell for notifying the 
pair of an end of the mute section. 

30 

Here, the transmitter may further comprise means 
for feeding the mute start cell and the mute end cell to a 
control channel provided besides a channel for transmit- 
ting the voice data. 

The transmitter may handle the input voice data on 3S 
a frame-by-frame basis, and may further conrprise 
means for detecting whether the frame is vocal or mute. 

The transmitter may further comprise means for 
adding to the frame a number indicating an input 
sequence, wherein the transmitter manages the frame 4o 
in accordance with the number. 

In a fourth aspect of ttie present invention, there is 
provided a receiver for an ATM (Asynchronous Transfer 
Mode) transmission system for transmitting input voice 
data using a cell consisting of a fixed length bit 45 
sequence, the ATM transmission system including, in a 
transmitter, means for detecting a mute section of the 
input voice data, means for generating and transmitting 
a mute start cell for notifying a pair of a start of the mute 
section, means for suppressing the mute section as so 
long as the mute section continues, and means for gen- 
erating and transmitting, when the mute section ends, a 
mute end cell for notifying the pair of an end of the mute 
section, the receiver comprising: 

55 

means for starting generation of the mute section 
when the mute start cell is received; and 
means for stopping generation of the mute section 
when the mute end cell is received. 
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The receiver may further comprise means for 
receiving the mute start cell and the mute end ceil, 
which are sent tiirough a control channel provided 
besides a channel for transmitting the voice data. 

The receiver may further comprise means for con- 
verting the voice data obtained from the received cell 
into a frame with a fixed length. 

The receiver may further conrprise a mute timer for 
counting an elapsed time after starting generation of the 
mute section, artd means for generating a mute frame 
every time the mute counter counts a time period corre- 
sponding to a length of the frame. 

The receiver may further comprise means for add- 
ing to tiie frame a numt>er indicating a generated 
sequence, wherein the receiver manages the frame in 
accordance with the number. 

The receiver may further comprise means for 
counting an elapsed time after receiving the mute start 
cell, and means for releasing a channel if the nurte end 
cell does not an^ive for a predetermined time period. 

The present invention carries out mute compres- 
sion by physically suppressing tiie mute sections by 
notifying the party of the start and end of each of the 
mute sections using tiie ATM that transfers the voices 
asynchronously. The mute compression makes it possi- 
ble to improve the channel efficiency, and to increase 
the numt>er of channels that can be accommodated. 

Incidentally, tiie synchronous transfer n^e (STD) 
which is tiie main stream of present transmission sys- 
tems exchanges voices at fixed timings while estatHish- 
ing synchronization between transmitting and receiving 
stations. In this case, the synchronization will be lost by 
suppressing the mute sections. Thus, the normal infor- 
mation transfer cannot be ensured, and hence the mute 
compression becomes difficult in the STD system, 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1A and IB are block diagrams showing an 
embodiment 1 of an ATM transmission system with 
a mute compression control function in accordance 
witii the present invention, wherein Fig. 1 A shows a 
transmitter of the system, and Rg. IB shows a 
receiver thereof; 

Rg. 2 is a schanatic diagram illustrating the struc- 
ture of a voice cell used in tiie embodiment 1 ; 
Rg. 3 is a sequence chart illustrating tiie process- 
ing of a speech spurt frame in tiie transmitter of the 
embodiment 1 ; 

Rg. 4 is a sequence chart illustrating the initial 
stage of a mute processing in the transmitter of the 
embodiment 1 ; 

Rg. 5 is a sequence chart illustrating tiie intermedi- 
ate stage of the mute processing In the transmitter 
of the embodiment 1; 

Rg. 6 is a sequence chart illustrating the final stage 
of the mute processing in the transmitter of the 
emtxKliment 1 ; 

Rg. 7 is a flowchart illustrating the operation of the 
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transmitter of the embodiment 1 ; 
Fig. 8 is a sequence chart illustrating the process- 
ing of a speech spurt cell in the receiver of the 
embodiment 1 ; 

Rg. 9 is a sequence chart illustrating the initial 5 
stage of a mute processing in the receiver of the 
embodiment 1; 

Fig. 10 is a sequence chart illustrating the interme- 
diate stage of the mute processing in the receiver of 
the embodiment 1 ; io 
Rg. 11 is a sequence chart illustrating the final 
stage of the mute processing in the receiver of the 
embodiment 1 ; 

Fig. 12 is a flowchart illustrating the operation of the 
receiver of the embodiment 1 ; 15 
Figs. 13A and 13B are block diagrams showing an 
ennbodiment 2 of an ATM transmission system with 
the mute conrpression control function in accord- 
ance with the present invention, wherein Fig. 13A 
shows a transmitter of the system, and Fig. 13B 20 
shows a receiver thereof; 

Fig. 14 is a schematic diagram illustrating the struc- 
ture of a control cell used in the embodiment 2; 
Rg. 15 is a sequence chart illustrating the process- 
ing of a speech spurt frame in the transmitter of the 25 
emtxxJiment 2; 

Rg. 16 is a sequence chart illustrating the initial 
stage of the nrujte processing in the transmitter of 
the embodiment 2; 

Fig. 17 is a sequence chart illustrating the interme- 30 
diate stage of the mute processing in the transmit- 
ter of the embodiment 2; 

Rg. 18 is a sequence chart illustrating the final 
stage of the mute processing in the transmitter of 
the embodiment 2; 35 
Rg. 19 is a flowchart illustrating the operation of the 
transmitter of tiie embodiment 2; 
Rg. 20 is a sequence chart illustrating tiie process- 
ing of a speech spurt cell in tiie receiver of the 
embodiment 2; 40 
Rg. 21 is a sequence chart illustrating the initial 
stage of a mute processing in the receiver of the 
embodiment 2; 

Rg. 22 is a sequence chart illustrating the interme- 
diate stage of the mute processing in the receiver of 4S 
the embodiment 2; 

Rg. 23 is a sequence chart illustrating the final 
stage of the mute processing in tiie receiver of the 
embodiment 2; 

Rg. 24 is a flowchart illustrating the operation of the so 
receiver of the embodiment 2; and 
Rg. 25 is a block diagram illustrating an example of 
a voice frame comparator 1 in the embodiments 1 
and 2. 

55 

BEST MODE FOR CARRYING OUT THE INVENTION 

The embocfiments of the present invention will now 
be described with reference to the accompanying draw- 



ings. 

EMBODIMENT 1 

Rgs. 1A and IB are block diagrams showing an 
errtxxiiment 1 of an ATM transmission system with a 
mute compression control function in accordarrce with 
the present invention, wherein Fig. 1 A shows a transmit- 
ter, and Rg. 1 B shows a receiver. 

In the transmitter of Fig. 1 A, a voice frame compa- 
rator 1, a voice cell payload processor 2 and a header 
processor 3 constitute a channel system, and a mute 
compression control processor 4 and an ATM cell con- 
trol processor 5 constitute a control system. The chan- 
nel system and tiie control system are interconnected 
tiirough a bus. Likewise, in tiie receiver of Fig. IB, a 
header processor 1 1 . a voice cell payload processor 12, 
a mute section infornrtation processor 13 and a mute 
section autonomous generator 14 constitute a channel 
system, and a mute compression control processor 15 
and an ATM control processor 16 constitute a control 
system. The channel system and the control system are 
interconnected through a bus. 

In Rg. 1 A, the voice frame corrparator 1 conrpares 
a voice frame input thereto with a reference frame 
prestored tiierein. and deckJes whether the voice frame 
is vocal or mute, that is, whether it includes voice data or 
not. The voice cell payload processor 2 generates a 
payload of the voice cell. More specifically, when 
speech-spurt voice frames come successively, it gener- 
ates a payload of the voice cell by combining the voice 
data of multiple voice frames; when the voice frame 
changes from vocal to mute, it generates a mute start 
cell; and when the voice frame changes from mute to 
vocal, it generates a mute end cell. 

Rg. 2 is a diagram illustrating a structural example 
of the voice cell. As shown in this figure, the voice cell 
has a structure in which vocal/mute information is 
added to a standard ATM cell for indk^ating whetiier the 
voice cell is vocal or mute. The standard ATM cell con- 
sists of a 5-byte ATM header 21 and a 48-byte payload 
22, in which AAL (ATM Adaptatbn Layer) information 23 
and vocal/mute information 24 are provided, and voice 
data 25 is written in its remaining portion. The 
vocal/mute information 24 can indicate the vocal/mute 
by turning on/off a particular bit, or by using a predeter- 
mined pattern. 

Returning to Fig. 1 A. the header processor 3 gener- 
ates the voice cell 20 by adding tiie header 21 to an 
ATM cell payload fed from the vorce cell payload proces- 
sor 2. The header 21 is formed on the basis of ATM 
header information supplied from tiie ATM cell control 
processor 5. Since the ATM cell control processor 5 is 
known, its description will be omitted here. The mute 
compression control processor 4 carries out the com- 
pression control of a mute frame. Its details will be 
described later. 

In the receiver as shown in Fig. IB. tiie header 
processor 11 selects a voice cell addressed to tiie 



4 



7 



EP 0 810 757 A1 



8 



receiver from the received voice cell 20, and supplies 
the voice cell payload processor 12 with the payload of 
the voice cell (ATM cell). In this case, the address of the 
voice cell is identified by the ATM cell control processor 
16. s 

The voice cell payload processor 12 extracts the 
payload from the voice cell, picks up the vocal/mute 
information 24 from the payload. and supplies the 
vocal/mute information 24 to the mute compression 
control processor 15. In addition, it receives the frame io 
number from the mute conpression control processor 
1 5. and supplies the mute section information processor 
13 with the frame number together with the contents of 
the payload (voice data 25) and vocal/mute information 
24. For example, when the voice cell is a speech spurt is 
cell, the voice cell payload processor 1 2 divides the pay- 
load into lengths corresponding to the voice frame, and 
requires the mute conpression control processor 15 to 
provide a frame number for each division. On the other 
hand, when the voice cell Is a mute start cell or mute 20 
end cell, the voice cell payload processor 12 requires 
the mute compression control processor 15 to provide a 
frame number only once. The frame numt^ers thus pro- 
vided by the mute compression control processor 15 
are sipplied to the mute section information processor 25 
1 3 together with the voice data 25 and vocal/mute infor- 
mation 24. 

The nnute section information processor 13 gener- 
ates the voice frame from the information fed from the 
voice cell payload processor 12. Specifically, when the 30 
voice cell is a speech-spurt cell, it generates a voice 
frame including the voice data, whereas when the voice 
cell is a mute start cell or mute end cell, it generates a 
voice frame con^esponding thereto. 

The mute section autonomous generator 14. auto- 35 
matically generates a mute frame at a fixed frame inter- 
val when nothing is received, that Is, when the mute 
state continues after receiving the mute start cell. 

The mute compression control processor 15. 
including a mute timer 15A, starts the mute timer 15A 40 
when it receives the mute start cell, and stops the mute 
timer 15A when it receives the mute end cell. The mute 
timer 15A counts the fixed frame interval. The mute 
compression control processor 15 increments the frame 
number each time the frame int&val elapses, and pro- 45 
vides the mute section autonomous generator 1 4 with a 
mute frame transmission command. As a result, the 
mute frames are generated at the fixed interval while the 
mute state continues. The ATM cell control processor 
1 6 is known, and hence its description is omitted here, so 

Next, the transmitting operation of the present 
embodiment will be described with reference to the 
sequence charts of Figs. 3-6. and the flowchart of Rg. 7 
illustrating the operation of the mute compression con- 
trol processor 4. In the following description, the step ss 
number SP In a parentheses after the sequence 
number SQ in each sequence chart indicates the corre- 
sponding step nuvnb&r of the f bwchart. 



(1) Transmission processing of the speech-spurt frame. 

Fig. 3 is a sequence chart illustrating the transmis- 
sion processing of the speech-spurt frame. 

The voice frame conrparator 1 makes a decision 
whether the input voice frame Is a vocal or mute. In tiiis 
case, since the voice frame Is vocal, it sets the 
vocal/mute information = vocal, and ser^s a frame 
number request to the mute compression control proc- 
essor 4 (sequence SQ1). Receiving the frame nun^r 
request, the mute compression control processor 4 
increments the frame number (SQ2). and delivers the 
frame number to the voice frame comparator 1 and 
voice cell payload processor 2. The purpose of this is to 
prevent the frame sequence from being confused 
between the voice frame conparator 1 and voice cell 
payload processor 2. The mute compression control 
processor 4 provides first the voice cell payload proces- 
sor 2 with the frame number together with the 
vocal/mute Information (SQ3). Receiving the frame 
number, the voice cell payload processor 2 serxis back 
the received frame number to the mute conpression 
control processor 4, tinus acknowledging the reception 
of the frame number (SQ4). Then, the mute compres- 
sion control processor 4 sends back the frame number 
to the voice frame conparator 1 (SQ5) which in turn 
provides the voice c^l payload processor 2 with the 
frame number and the input voice frame (SQ6). The 
processings from sequence SQ1 to SQ6 are iterated 
each time the voice frame is input until tine voice cell 
payload processor 2 obtains the voice data for the pay- 
load of one voice cell. When obtaining the voice data for 
one payload. the voice cell payload processor 2 
requests the header processor 3 to generate the ATM 
cell (voice cell). 

More specifically, the voice cell payload processor 2 
adds the vocalAnute information 24 to the voice data 
generated from the multiple voice frames to generate 
the payload of tiie voice cell, and supplies the header 
processor 3 with tfie payload (SQ7). The header proc- 
essor 3 requests the ATM cell control processor 5 to 
send the ATM header information (SQ8), and when 
receiving it (SQ9). it generates tiie ATM cell (voice cell) 
20 by adding the header 21 to the payload 22. and 
sends the ATM cell to the receiver (SQ1 0). 

These processings correspond to steps SP1-SP5 
and SP1 1-SP14 in tiie flowchart of Rg. 7. Specifically, 
when the frame number request is sent from the voice 
frame comparator 1 while waiting for the frame number 
request (step SP1), the mute compression control proc- 
essor 4 receives it (SP2). and increments the frame 
number (SP3). Then, the mute conpression control 
processor 4 makes a decision whether the current oper- 
ation mode is a vocal mode or nuite mode (SP4). and 
decides in the vocal mode whether the vocal/mute infor- 
mation sent from the voice frame conparator 1 is vocal 
or mute (SP5). Since it is vocal in tiiis case, ttie process- 
ing proceeds to step SP11 and sends the frame number . 
togettier with tiie vocal/mute information to the voice cell 
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payload processor 2. Receiving the frame number 
acknowledgement from the voice ceil payload proces- 
sor 2 (SP 1 2). the mute conrpression control processor 4 
sends the frame number to the voice frame conrparator 
1 (SP13), and continues the vocal mode (SRI 4). 

(2) Transmission processing at the initial stage In the 
mute rxKxie. 

Fig. 4 is a sequence chart illustrating the transmis- 
sion processing at the initial stage in the mute nnode. 

The voice frame comparator 1 makes a decision 
whether the Input voice frame is vocal or mute. Since it 
is mute in this case, it sets the vocal/mute information = 
mute, and requests the mute compression control proc- 
essor 4 to send the frame number (sequence SQ11). 
Receiving the frame number request, the mute com- 
pression control processor 4 increments the frame 
number (SQ12). and delivers the frame number to the 
voice frame comparator 1 and voice cell payload proc- 
essor 2. The mute conpression control processor 4 pro- 
vides first the voice cell payload processor 2 with the 
frame number together with the vocal/mute information 
indicating that the frame is a mute frame (SQ13). 
Receiving the frame number, the voice cell payload 
processor 2 sends back the received frame number to 
the mute conpression control processor 4, thus 
acknowledging the reception of the frame number 
(SQ14). Then, the mute compression control processor 
4 sends back the frame number to the voice frame conv 
parator 1 (SQ15) which in turn provides the voice cell 
payload processor 2 with the frame number and the 
input voice frame (SQ16). After that, the voice cell pay- 
load processor 2 requests the header processor 3 to 
generate the ATM cell (voice cell). 

More specifically, the voice cell payload processor 2 
adds the vocalAnute information 24 to the mute irput 
voice frame to generate the payload of the voice cell, 
and supplies the header processor 3 with the payload 
(SQ17). The header processor 3 requests the ATM cell 
control processor 5 to serrcl the ATM header information 
(SQ18), and when receiving it (SQ19), it generates the 
ATM ceil (mute start cell) by adding the header to the 
payload, and sends the ATM cell to the receiver (SQ20). 

These processings correspond to steps SP1-SP5 
and SP21-SP24 in the fkjwchart of Fig. 7. Specifically, 
when the frame number request is sent from the voice 
frame conparator 1 while waiting for the frame number 
request (step SP1), the mute compression control proc- 
essor 4 receives it (SP2). and increments the frame 
number (SP3). Then, the mute conpressron control 
processor 4 makes a decision whether the current oper- 
ation mode is the vocal mode or mute nrode (SP4). and 
decides In the vocal nrxxJe whether the vocal/mute infor- 
mation sent from the voice frame comparator 1 is vocal 
or mute (SP5). Since it is mule in this case, the process- 
ing proceeds to step SP21 and sends the frame number 
together with the vocal/mute information indicative of 
the mute start to the voice cell payload processor 2. 



Receiving the frame number ackrrawledgement from 
the voice cell payload proc^sor 2 {SP22), the mute 
compression control processor 4 sends a frame number 
response to the voice frame comparator 1 (SP23), and 
5 switches the vocal mode to the mute mode (SP24). 
thereby starting the mute mode. 

(3) Transmission processing at the intermediate stage in 
the mute mode. 

10 

Fig. 5 is a sequence chart illustrating the transmis- 
sion processing at the intermediate stage in the mute 
mode. 

The voice frame conparator 1 makes a decision 

IS whether the input voice frame is vocal or mute. Since it 
Is mute in this case, it sets the vocal/mute information = 
mute, and requests the mute compression control proc- 
essor 4 to serxJ the frame number (sequence SQ21). 
Receiving the frame number request, the mute com- 

20 pression control processor 4 increments the frame 
number (SQ22), and sends a payload relinquishment 
command to the voice cell paylo^ processor 2 (SQ23). 
The conrvnand includes the vocal/mute information indi- 
cating that the frame is a mute frame. 

25 Receiving the payload relinquishment command, 
the voice cell payload processor 2 sends back the 
received frame numt>er to the mute conpression control 
processor 4, thus acknowledging the reception of the 
payload relinquishment command (SQ24). Then, the 

30 mute compression control processor 4 sends the 
response to the frame number request to the voice 
frame comparator 1, that is, sends back the frame 
number to the voice frame conparator 1 (SQ25) which 
in turn provides the voice cell payload processor 2 with 

35 the frame number and the input voice frame (SQ26). 
Thus, the voice cell payload processor 2 relinquishes 
the input voice frame (SQ27) to suppress the genera- 
tion of the voice cell. These sequences SQ21 -SQ27 are 
iterated each time a mute voice frame is input until a 

40 speech-spurt voice frame is input 

TTiese processings correspond to steps SP1 -SP4. 
SP6 and SP31-SP34 in the flowchart of Fig. 7. Specifi- 
cally, when the frame number request is sent from the 
voice frame conparator 1 while waiting for the frame 

45 number request (step SP1 ), the mute compression con- 
trol processor 4 receives it {SP2). and increments the 
frame number (SP3). Then, the mute compression con- 
trol processor 4 makes a dedsion whether the current 
operation nKxie is the vocal mode or mute n>ode (SP4), 

so and decides in the mute mode whether the vocal^f^ute 
information sent from the voice frame conparator 1 is 
vocal or nrujle {SP6). Since it is mute in this case, the 
processing proceeds to step SP31 and sends the pay- 
load relinquishment command to the voice cell payload 

55 processor 2. Receiving the acknowledgement of the 
reception of the payload relinquishment command from 
the voice cell payload processor 2 (SP32). the mute 
compression control processor 4 sends a frame number 
response to the voice frame conparator 1 (SP33), and 
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continues the mute mode (SP34). 

(4) Transmission processing at the final stage in the 
mute mode. 

Fig. 6 Is a sequence chart illustrating the transmis- 
sion processing at the final stage in the mute mode. 

The voice frame comparator 1 makes a decision 
whether the input voice frame is vocal or mute. Since it 
is vocal in this case, it sets the vocal/mute information = 
vocaL and requests the mute compression control proc- 
essor 4 to send the frame nunnber (sequence SQ41). 
Receiving the frame number request, the mute com- 
pression control processor 4 inaements the frame 
number (SQ42). and provides the voice cell payload 
processor 2 with the frame numb^ including the mute 
end information together with the vocal/mute informa- 
tion indicating that the frame is a speech spurt frame 
(SQ43). Receiving the frame number, the voice cell pay- 
load processor 2 sends back the received frame 
number to the mute compression control processor 4. 
thus acknowledging the reception of the frame number 
(SQ44). Then, the mute compression control processor 
4 sends a response to the frame number request to the 
voice frame comparator 1 . that is, sends back the frame 
number to the voice frame comparator 1 (SQ45) which 
in turn provides the voice cell payload processor 2 with 
the frame number and the input voice frame (SQ46). 
After that, the voice cell payload processor 2 requests 
the header processor 3 to generate the ATM cell (voice 
cell). 

More specifically, the voice cell payload processor 2 
adds the vocal/mute information 24 to the speech-spurt 
input voice frame to generate the payload of the voice 
cell, and supplies the header processor 3 with the pay- 
load {SQ47). The header processor 3 requests the ATM 
cell control processor 5 to send the ATM header infor- 
mation {SQ48). and when receiving it (SQ49). it gener- 
ates the ATM cell (voice cell) 20 by adding the header 
21 to the payload 22, and sends the ATM cell to the 
receiver (SQ50). 

These processings correspond to steps SP1-SP4, 
SP 6 and SP41-SP44 in the flowchart of Fig. 7. Specifi- 
cally, when the frame number request is sent from the 
voice frame comparator 1 while waiting for the frame 
number request (step SP1). the mute compression con- 
trol processor 4 receives it (SP2). and increments the 
frame number (SP3). Then, the rrtute compression con- 
trol processor 4 makes a decision whether the current 
operation mode is the vocal mode or mute mode {SP4). 
and decides in the mute mode whether the vocal/mute 
information sent from the voice frame conparator 1 is 
vocal or mute (SP6). Since it is vocal in this case, the 
processing proceeds to st^ SP41 and sends the frame 
number to the voice cell payload processor 2. Receiving 
the frame number acknowledgement from the voice cell 
payload processor 2 (SP42), the mute compression 
control processor 4 sends a frame number response to 
the voice frame comparator 1 (SP43). and switches the 



mute mode to the vocal mode (SP44), thereby terminat- 
ing the mute mode and starting the vocal mode. 

Next, the receiving processing of the embodiment 
will be described with reference to the sequence charts 
5 of Figs. 8-11. and the flowchart of Fig. 12 illustrating the 
operation of the mute compression control processor 
15. 

(1) Receiving processing of the speech-spurt voice cell. 

10 

Rg. 8 is a sequence chart illustrating the receiving 
processing of the speech-spurt voice ceil. 

Receiving tiie voice cell sent from the transmitter, 
the header processor 1 1 of the receiver provides the 

IS ATM cell control processor 16 with the ATM header 
information in the voice cell (SQ61). The ATM cell con- 
trol processor 16 makes a decision whether the voice 
cell is addressed to the receiver using the ATM header 
information, and sends back the acknowledgement of 

20 the ATM header information to the header processor 1 1 
(SQ62). When the voice cell is addressed to the 
receiver, the header processor 1 1 supplies the payload 
of the voice cell to the voice cell paybad processor 12 
(SQ63). In tills case, the payload includes the 

25 vocal/mute information 24 which is vocal. 

Receiving tiie payload from the header processor 
1 1 , tiie vorce cell payload processor 1 2 divides tiie pay- 
load to pieces of data, each piece having a frame 
length, and sends the frame number request together 

30 with the vocal/mute information 24 to tiie mute compres- 
sion control processor 15 (SQ64). Receiving the frame 
number request, tiie mute conrpression control proces- 
sor 15 increments tiie frame number (SQ65). and deliv- 
ers the frame nurrtber to the voice cell payload 

35 processor 12 and mute section information processor 
13. The purpose of this is to prevent the frame 
sequence from being confused between the voice cell 
payload processor 12 and mute section information 
processor 13. The mute conrpression control processor 

40 1 5 first provides the mute section i nformation processor 
13 witii the frame number together with tiie vocal/mute 
information indicating that the frame is a speech-spurt 
voice frame (SQ66). Receiving the frame number, the 
mute section information processor 13 sends back a 

45 frame number acknowledgement to the mute compres- 
sion control processor 15 (SQ67). Then, the mute com- 
pression control processor 15 sends back the frame 
number to tiie voice cell payload processor 12 (SQ68) 
which in turn provides the mute section information 

50 processor 13 witii the frame number and the received 
voice frame (SQ69). The mute section information proc- 
essor 13 outputs the voice frame (SQ70). The process- 
ings from sequence SQ64 to SQ70 are iterated until the 
data in the payload are exhausted, during which the 

55 voice frames are sequentially output. 

These processings correspond to steps SP51- 
SP55 and SP61-SP64 in the flowchart of Fig. 12. Spe- 
cifically, when the frame number request is sent from 
the voice cell payload processor 1 2 while tiie mute timer 
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ISA is in an OFF mode (step SP51) and the nnute com- 
pression control processor 15 is waiting for the frame 
number request (step SP52), the mute compression 
control processor 15 receives it (SP53). and increments 
the frame number (SP54). Then, the mute compression 5 
control processor 15 makes a decision whether the 
vocalAnute information sent from the voice cell payload 
processor 12 is vocal or mute (SPSS). Since it is vocal in 
this case, the processing proceeds to step SP61 and 
sends the frame nun^er together with the vocal/mute w 
information to the mute section information processor 
13. Receiving the frame number acknowledgement 
from the mute section information processor 13 (SP62), 
the mute compression control processor 15 sends the 
frame number to the voice cell payload processor 12 75 
(SP63), and continues the vocal mode (SP64) with 
maintaining the mute timer 15A in the OFF state. 

(2) Receiving processing at the initial stage in the mute 
mode. 20 

Fig. 9 is a sequence chart illustrating the receiving 
processing at the initial stage in the mute mode. 

Receiving the voice cell sent from the transmitter, 
the header processor 1 1 provkJes the ATM cell control 25 
processor 16 with the ATM header information in the^ 
voice cell (SQ71). The ATM cell control processor 16 
makes a decision whether the voice cell is addressed to 
the receiver using the ATM header information, and 
sends back the acknowledgement of the ATM header 30 
information to the header processor 1 1 (SQ72). When 
the voice cell is addressed to the receiver, the header 
processor 1 1 supplies the payload of the voice cell to 
the voice cell payload processor 12 (SQ73). The pay- 
load includes the vocal/mute information 24 which is 3s 
mute in this case. 

Receiving the payload from the header processor 
1 1 . the voice cell payload processor 12 sends the frame 
number request together with the vocal/mute informa- 
tion 24 to the mute compression control processor 15 40 
(SQ74). Receiving the frame nunrtber request, the mute 
compression control processor 15 incremertts the frame 
number (SQ75), and sends the frame number and the 
vocal/mute information indicating that the frame is mute 
to the mute section information processor 13 (SQ76). 45 
Receiving the frame number, the mute section informa- 
tion processor 13 sends back a frame number acknowl- 
edgement to the mute compression control processor 
1 5 (SQ77). Then, the mute corrpression control proces- 
sor 15 sends back the frame nunnber to the voice cell so 
payload processor 12 (SQ78) which in turn provides the 
mute section information processor 13 with the frame 
number and the voice frame including the vocal/mute 
information (= mute) (SQ79). The mute section informa- 
tion processor 13 outputs the mute start voice frame 55 
(SQ80). This causes the mute connpression control 
processor 15 to start the mute timer ISA (SQ81). 

These processings correspond to steps SPS1- 
SP55 and SP71-SP74 in the flowchart of Fig. 12. Spe- 



cifically, when the frame number request Is sent from 
the voice cell payload processor 12 while the mute timer 
ISA is in the OFF mode (step SPS1) and the mute com- 
pression control processor 15 is waiting for the frame 
number request (step SP52). the mute compression 
control processor 15 receives it (SP53), and Increments 
the frame number (SP54). Then, the mute coirpression 
control processor 15 makes a decision whether the 
vocal/mute information sent from the voice cell payload 
processor 1 2 is vocal or mute (SPSS). Since it is mute in 
this case, the processing proceeds to step SP71 and 
sends the frame number to the mute section information 
processor 13. Receiving the frame number acknowl- 
edgement from the mute section information processor 

13 (SP72). the mute compression control processor 15 
sends the frame number to the voice cell payload proc- 
essor 12 (SP73). and starts the mute mode (SP74) by 
switching the mute timer 1 SA from the OFF state to the 
ON state. 

(3) Receiving processing at the intermediate stage in 
the mute mode. 

Rg. 10 is a sequence chart illustrating the receiving 
processing at the intermediate stage in the mute mode. 
Each time the nuite timer ISA counts the fixed interval 
(frame interval), the mute compression control proces- 
sor 15 increments the frame number (sequence SQ82). 
and provides the mute section autonomous generator 

14 with the voice frame transmission command that 
instructs the generation of the mute voice frame 
(SQ83). Thus, the nwte section autonomous generator 
14 outputs the mute voice frame (SQ84). 

These processings correspond to steps SP51 and 
SP81-SP85 in the flowchart of Fig. 12. Specifically, 
when the mute timer 1 SA counts the frame interval vwth- 
out receiving the frame number request while the mute 
timer ISA is in the ON nrode (step SP51) and the mute 
compression control processor 15 is waiting for the 
frame number request (step SP81). the nrujte compres- 
sion control processor 15 increments the frame number 
(SP84). and sends provides the mute section autono- 
mous generator 14 with the vofee frame transmission 
command (SPSS). Thus, the mute section autonomous 
generator 14 generates the mute frame and outputs it. 

Incidentally, considering the case where the mute 
end cell vanishes en route, it would be possible that the 
receiver receives the mute start cell again while recog- 
nizing that the present state is mute. In such a case, the 
decision at step SP83 becomes mute, and the interme- 
diate stage of the nujte processing is carried out in the 
foregoing steps SP84 and SPSS. 

(4) Receiving processing at the final stage in the mute 
mode. 

Fig. 1 1 is a sequence chart illustrating the receiving 
processing at the final stage in the mute mode. 

Receiving the voice cell sent from the transmitter. 
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the header processor 1 1 provides the ATM cell control 
processor 16 with the ATM header information in the 
voice cell (SQ91). The ATM cell control processor 16 
makes a decision whether the voice cell is addressed to 
the receiver using the ATM header information, and 5 
sends back the acknowledgement of the ATM header 
information to the header processor 1 1 (SQ92). When 
the voice cell is addressed to the receiver, the header 
processor 11 stpplies the payload of the voice cell to 
the voice cell payload iwocessor 12 (SQ93). The pay- 70 
load includes the vocal/mute information 24 which is 
vocal in this case. 

Receiving the payload from the header processor 
11, the voice cell payload processor 12 provides the 
mute compression control processor 15 with the frame is 
number request including the vocal/mute information 
indicating that the payload is vocal (SQ94). Receiving 
the frame number request, the mute compression con- 
trol processor 15 increments the frame number (SQ95), 
and delivers the frame number and the vocalMiute Infor- 20 
mation indicating that the frame is vocal to the nrurte 
section information processor 13 (SQ96). 

Receiving the frame number, the mute section infor- 
mation processor 13 sends back a frame number 
acknowledgement to the mute compression control 25 
processor 1 5 (SQ97). Then, the mute conr^ression con- 
trol processor 15 sends the frame number to the voice 
cell payload processor 12 (SQ98) which in turn provides 
the mute section information processor 13 with the 
frame number and the voice frame including the 30 
vocal/mute information (= vocal) (SQ99). The mute sec- 
tion information processor 13 outputs the mute end 
voice frame (SQ100). This causes the mute compres- 
sion control processor 15 to stop the mute timer 15A 
(SQ101). 35 

These processings correspond to steps SP51, 
SP81 •SP83 and SP91-SP96 in the flowchart of Fig. 12. 
Specifically, receiving the frame number request sent 
from the voice cell payload processor 12 (SP82) while 
the mute timer 15A is in the ON mode (step SP61) and 40 
the mute compression control processor 15 is waiting 
for the frame number request {step SP81), the mute 
compression control processor 15 makes a decision 
whether the vocal/mute information indicates vocal or 
mute (SP83}. Since it is vocal in this case, the process- 45 
ing proceeds to step SP91 and turns off the mute timer 
15A (SP91). Then, the mute compression control proc- 
essor 15 increments the frame number (SP92). and 
sends the frame number to the mute section information 
processor 13. Receiving the frame number ackrxjwl- so 
edgement from the nnute section information processor 
13 (SP94). the mute conpression control processor 15 
sends the frame number to the voice cell payload proc- 
essor 12 (SP95), and starts the vocal mode (SP96) with 
maintaining the mute timer 15A in the OFF state. Thus, ss 
the mute mode ends. 

IrKidentally. in the case where mute start cells (or 
mute end cells) are received successively because of 
the extinction of a mute errd cell (or mute start cell) due 



to channel failure or the like, the receiver can release 
the call considering that an abnormal state has 
occurred. Also, wh^ no cell anrives for a predetermined 
time after receiving the mute start cell, the receiver can 
release the call considering that an abnormal state has 
occurred. 

EMBODIMENT 2 

In the emkxxJiment 1 described above, each frame 
is provided with the frame number to prevent tiie 
sequence of a plurality of frames from being confused 
between the voice frame comparator 1 and the voice 
cell payload processor 2, or between the voice cell pay- 
load processor 12 and the mute section infbrnnation 
processor 13. This, however, connplicates the cont-o! 
sequence. The present embodiment tries to simplify the 
control by sending, instead of using the frame number, 
a control cell to the receiving skfe through a confrol 
channel to notify the start and end of a mute section at 
its start and end instants. Figs. 13A and 13B are block 
diagrams showing an embodiment 2 of an ATM trans- 
mission system with the mute compression control func- 
tion in accordance with the present invention, wherein 
Fig. 13A shows a transmitter, and Fig. 138 shows a 
receiver. 

The embodiment 2 differs from the entfxxliment 1 
chiefly in the following: 

(1) A control cell generator/sender 6 is provided 
between tiie header processor 3 and the bus of the 
transmitter. 

The control cell generator/sender 6 generates 
tiie payload of a control cell (the mute start cell or 
mute end cell), and supplies it to the header proces- 
sor 3. The control cells are transmitted to the 
receiver to notify the start and end in the mute 
mode through a control channel different from a 
channel sending the speech-spurt voice cells. 

(2) Since the frame number is not used, the 
processings concerning the frame number are elim- 
inated from the processings of the mute compres- 
sion control processor 4 in the transmitter and 
those of the mute connpression control processor 
15 in the receiver. This will be described in more 
detail later. 

(3) The mute section information processor 13 of 
tiie receiver is connected between the header proc- 
essor 1 1 and the bus rather than between tiie voice 
cell payload processor 12 arxJ mute sectiai auton- 
omous generator 14. 

This is for identifying the mute start cell and mute 
erxJ cell, and for notifying the mute compression control 
processor 15 of the reception of these cells. 

Fig. 14 is a schematic diagram illustrating an exam- - 
pie of the control cell. The AAL information 23 and mute 
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start/end information 27 are written at the head of the 
payload. which nriakes it possible to decides whether the 
control cell is a mute start cdil or mute end ceil. 

Next, the transmitting operation of the present 
emljodiment 2 will be described with reference to Figs, s 
15-19. 

(1) Transmission processing of the speech-spurt frame. 

Fig. 1 5 is a sequence chart illustrating the transmis- io 
sion processing of the speech-spurt frame. 

The voice frame comparator 1 makes a decision 
whether the input voice frame is a vocal or mute. In this 
case, since the voice frame is vocal, It sets the 
vocal/mute information vocal, and sends a frame infor- is 
mation request to the mute compression control proces- 
sor 4 (sequence SQ201). Receiving the frame 
information request, the mute compression control 
processor 4 sends back a frame transmission command 
to the voice frame comparator 1 (SQ202) because the so 
frame is a speech-spurt frame. 

Receiving the command, the voice frame compara- 
tor 1 supplies the input voice frame to the voice cell pay- 
ioad processor 2 (SQ203) which in tum requests the 
header processor 3 to generate the ATM cell (voice 25 
cell). More specifically, the voice cell payload processor 
2 adds the vocal/mute information 24 to the voice data 
generated from the multiple voice frames to generate 
the payload of the voice cell, and supplies the header 
processor 3 with the payload (SQ204). The header so 
processor 3 requests the ATM cell control processor 5 
to send the ATM header information (SQ205), and when 
receiving it (SQ206). it generates the ATM cell (voice 
cell) by adding the ATM header to the payload, and 
sends the ATM cell to the receiver (SQ207). as 

These processings con-espond to steps SP201- 
SP204 and SP211-SP212 in the flowchart of Fig. 19. 
Specifically, when the frame information request is sent 
from the voice frame comparator 1 while waiting for the 
frame information request (step SP201), the nnute com- 4o 
pression control processor 4 receives it (SP202), and 
makes a decision whether the current operation mode Is 
a vocal mode or mute mode (SP203). In the vocal 
mode, the mute compression corrtrd processor 4 fur- 
ther decides whether the vocal/mute information sent 45 
from the voice frame conparator 1 is vocal or mute 
(SP204). Since it is vocal in this case, the processing 
proceeds to step SP21 1 and sends the frame transmis- 
sion command to the voice frame conparator 1 to con- 
tinue the vocal mode (SP21 2). so 

(2) Transmission processing at the initial stage in the 
mute mode. 

Rg. 1 6 is a sequence chart illustrating the transmis- ss 
sion processing at the initial stage in the mute mode. 

The voice frame comparator 1 makes a decision 
whether the input voice frame is vocal or mute. Since It 
is mute in this case, it sets the vocal/mute information = 



mute, and requests the mute conpression control proc- 
essor 4 to send the frame information (sequence 
SQ211). Receiving the frame information request, the 
mute conpression control processor 4 instructs the 
voice frame conparator 1 to relinquish the input voice 
frame (SQ212), and the voice frame conparator 1 relin- 
quishes the input voice frame (SQ213). 

On the other hand, the mute compression control 
processor 4 provides the control cell generator/sender 6 
with a transmission request of the mute start cell 
(SQ214). Receiving the request, the control cell gener- 
ator/sender 6 sends back its acknowledgement to the 
mute conpression control processor 4 (SQ215), and 
then supplies the header processor 3 with the payload 
of the mute start cell (SQ21 6). The header processor 3 
requests the ATM cell control processor 5 to send the 
ATM header information (SQ217), and when receiving it 
(SQ218), it generates the ATM cell (mute stert cell) by 
adding the head©- to the payload. and sends the ATM 
cell to tiie receiver (SQ219). 

These processings correspond to steps SP201- 
SP204 and SP221-SP224 in the flowchart of Fig. 19. 
Specifically, when the frame information request is sent 
from the voice frame comparator 1 while waiting for tiie 
frame information request (step SP201), tiie mute com- 
pression control processor 4 receives it (SP202), and 
makes a decision whether the current operation mode is 
tile vocal nrxxie or mute mode (SP203). In tiie vocal 
mode, it further decides whether the vocal/mute infor- 
mation sent from the voice frame conparator 1 is vocal 
or mute (SP204). Since it is mute in this case, tiie 
processing proceeds to step SP221 and sends a frame 
relinquishment command to the voice frame comparator 
1- In addition, it sends the mute start cell transmission 
request to tiie contrcrf cell generator/sender 6 (SP222). 
Receiving the acknowledgement from the confrol cell 
generator/sender 6 (SP223). the mute compression 
control processor 4 switches tiie vocal mode to tiie mute 
mode (SP224), th^eby starting the mute mode. 

(3) Transmisskxi processing at ttie Intermediate stage in 
tiie mute mode. 

Rg. 1 7 is a sequence chart illustrating the transmis- 
sion processing at the intermediate stage in the mute 
mode. 

TTie voice frame conparator 1 makes a decision 
whether the input voice frame is vocal or mute. Since it 
is mute in tills case, it sets the vocal/mute information = 
mute, and requests the mute conpression control proc- 
essor 4 to send tiie frame information (sequence 
SQ221). Receiving the frame information request, tiie 
mute compression control processor 4 sends a frame 
relinquishment command to the voice frame comparator 
1 (SQ222) which in turn relinquishes the input voice 
frame (SQ223) to suppress the generation of the voice 
cell. These sequences SQ221-SQ223 are iterated each 
time a mute voice frame is input until a speech-spurt 
voice frame is input. 
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These processings correspond to steps SP201- 
SP204. and SP231-SP232 in the flowchart of Fig. 19. 
Specifically, when the frame information request is sent 
from the voice frame comparator 1 while waiting for the 
frame information request (step SP201). the mute conv 5 
pression control processor 4 receives it (SP202). Then, 
the mute conpression control processor 4 makes a 
decision whether the cun-ent operation mode is the 
vocal mode or mute mode (SP203), and decides in the 
mute mode whether the vocal/mute information sent w 
from the voice frame conparator 1 Is vocal or mute 
(SP204). Since it is mute in this case, the processing 
proceeds to step SP231 and sends the frame relin- 
quishment command to the voice frame comparator 1 to 
continue the mute mode (SP232). 75 

(4) Transmission processing at the final stage in the 
mute mode. 

Fig, 1 8 is a sequence chart illustrating the transmis- 20 
sion processing at the final stage in the mute mode. 

The voice frame conparator 1 makes a decision 
whether the input voice frame is vocal or mute. Since it 
is vocal in this case, it sets the vocal/mute information = 
vocal, and requests the mute compression control proc- 25 
essor 4 to send the frame Information (sequence 
SQ231). Receiving the frame information request, the 
mute compression control processor 4 provides the 
voice frame conparator 1 with the frame transmission 
command (SQ232). Subsequently, the mute conpres- so 
sion control processor 4 provides the control cell gener- 
ator/serxJer 6 with a transmission request of the mute 
end cell. The control cell generator/sender 6. after send- 
ing back a response to the request to the mute com- 
pression control processor 4 (SQ234), generates the 35 
payioad of the mute end cell, and supplies the header 
processor 3 with the payioad (SQ234). The header 
processor 3 requests the ATM cell control processor 5 
to send the ATM header information (SQ236). and when 
receiving it (SQ237), it generates the ATM cell (mute 40 
end cell) by adding the ATM header to the payioad of the 
nruite end cell, and sends the ATM cell to the receiver 
(SQ239). 

In paralid with this, the voice frame conparator 1 , 
receiving the frame transmission command, supplies 45 
the input voice frame to the voice cell payioad processor 
2 (SQ23d). The voice cell payioad processor 2 supplies 
the header processor 3 with the payioad of the ATM cell 
including the input voice frame (SQ240). The header 
processor 3 requests the ATM cell control processor 5 so 
to send the ATM header information (SQ241), and when 
receiving it (SQ242), it generates the ATM cell (speech- 
spurt voice cell) by adding the ATM header to the pay- 
load, and sends the ATM cell to the receiver (SQ243). 

These processings correspond to steps SP201- 55 
SP204, and SP241-SP244 in the flowchart of Fig. 19. 
Specifically, when the frame information request is sent 
from the voice frame comparator 1 while waiting for the 
frame information request (step SP201). the mute com- 



pression control processor 4 receives it (SP202). Then, 
the mute conpression control processor 4 makes a 
decision whether the current operation mode is the 
vocal mode or mute nrKXle (SP203). and further decides 
in the mute nrxxJe whether the vocal/mute information 
sent from the voice frame comparator 1 is vocal or mute 
(SP204). Since it is vocal in this case, the processing 
proceeds to step SP241 to send the frame transmission 
command to the voice frame comparator 1 , and to serxi 
the mute end cell transmission request to the control 
cell generator/sender 6 (SP242). Receiving the 
acknowledgement of receiving the command from the 
control cell generator/sender 6 (SP243), the mute com- 
pression control processor 4 switches the mute nxxle to 
the vocal mode (SP244). thereby terminating the mute 
mode and starting the vocal mode. 

Next, the receiving processing of the emlxxJiment 
will be described with reference to the sequence charts 
of Figs. 20-23, and the flowchart of Fig. 24 illustrating 
the operation of the mute compression control proces- 
sor 15. 

(1) Receiving processing of the speech-spurt voice cell. 

Fig. 20 is a sequence chart illustrating the receiving 
processing of the speech-spurt voice cell. 

Receiving the voice cell sent from the transmitter, 
the header processor 1 1 provides the ATM cell control 
processor 16 with the ATM header information in the 
voice cell (SC5261). The ATM cell control processor 16 
makes a decision ether the voice cell is addressed to 
the receiver using the ATM header iriformation, and 
sends back the acknowledgement of the ATM header 
information to the header processor 1 1 (SQ262). When 
the voice cell is addressed to the receiver, the header 
processor 1 1 supplies the payioad of the voice cell to 
the voice cell payioad processor 12 (SQ263). In this 
case, the payioad includes the vocal/mute information 
24 which is vocal. 

Receiving the payioad from tiie header processor 
1 1 . the voice cell payioad processor 12 divides tiie pay- 
load to pieces of data, each piece having a frame 
length, and serKis each piece of data to the mute sec- 
tion autonomous generator 14 as a voice frame 
(SQ269). The mute section autonomous generator 14 
outputs the voice frame (SQ270). The processings in 
sequences SQ269-SQ270 are iterated until the data in 
the payioad are exhausted, during which the voice 
frames are sequentially output. 

(2) Receiving processing at the initial stage in the mute 
mode. 

Fig. 21 is a sequence chart illustrating the receiving 
processing at the initial stage in the mute mode. 

Receiving the control cell sent from the transmitter, 
tiie header processor 1 1 provides tiie ATM cell control 
processor 16 with the ATM header information in tiie 
control cell (SQ271). The ATM cell control processor 16 
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makes a decision whether the control cell is addressed 
to the receiver using the ATM header information, and 
sends back the acknowledgement of the ATM header 
information to the header processor 1 1 (SQ272). When 
the control cell is addressed to the receiver, the header 5 
processor 1 1 supplies the payload of the control cell to 
the mute section information processor 13 (SQ273). 
The payload includes the mute start/mute end informa- 
tion 27 which is mute start in this case. 

Receiving the payload from the header processor 10 
1 1 , the mute section infbmiation processor 13 sends a 
control cell reception notification to the mute compres- 
sion control processor 15 (SQ274). Receiving the con- 
trol cell reception notification, the mute compression 
control processor 1 5 sends back a control cell reception is 
acknowledgement to the mute section information proc- 
essor 13 (SQ275). Subsequently, the mute compres- 
sion control processor 15 sends a voice frame 
transmission command to the mute section autono- 
mous generator 14 (SQ276) which in turn outputs the 20 
mute start voice frame (SQ280). This causes the mute 
conrpression control processor 15 to start the mute 
timer 15A {SQ281). 

These processings correspond to steps SP251- 
SP256 in the flowchart of Rg. 24. Specif k»Hy. when the ss 
control c^l reception notification is sent from the mute 
section information processor 13 while the mute timer 
1 5A is in an OFF nxxle (step SP251 ) and the mute com- 
pression control processor 15 is waiting for the control 
cell reception notification (step SP252). the mute conrv 30 
pression control processor 15 receives it (SP253). 
Then, after sending the control cell reception acknowl- 
edgement to the mute section information processor 13 
(SP254). tiie mute compression control processor 15 
sends the voice frame transmission command to the 35 
mute section autonomous generator 14 (SP255). This 
causes the mute section autonomous generator 14 to 
send out the voice frame (SQ280). Finally, the mute 
compression control processor 1 5 starts the nrujte mode 
by switching tiie mute timer 15A from the OFF state to 4o 
the ON state (SP256).- 

(3) Receiving processing at the intermediate stage in 
the mute mode. 

45 

Rg. 22 is a sequence chart illustrating the receiving 
processing at tiie intermediate stage in tiie mute mode. 
Each time the mute timer 15A counts the fixed interval 
(frame interval) (sequence SQ282). the mute conpres- 
sion control processor 15 provides the mute section so 
autonomous generator 14 with the voice frame trans- 
mission command that instructs the generation of the 
mute voice frame (SQ283). Thus, the mute section 
autonomous generator 14 outputs the mute voice frame 
(SQ284). 5S 

These processings con^espond to steps SP251 and 
SP261-SP263 in the ftowchart of Fig. 24. Specifically, 
when the mute timer 15A counts up the frame interval 
witiiout receiving the control cell reception notification 



(SP262) while the mute timer 15A is in the ON mode 
(step SP251) and the mute compression control proces- 
sor 1 5 is waiting for tiie control cell reception notification 
(step SP261), the mute corrtpression control processor 
15 provides the mute section autonomous generator 14 
witii tiie voice frame ti-ansmission command (SP263). 
Thus, the mute section autononrous generator 14 gen- 
erates the nufte frame and outputs it 

(4) Receiving processing at the final stage in tiie mute 
mode. 

Rg. 23 Is a sequence chart illustrating the receiving 
processing at the final stage in the mute mode. 

Receiving the control cell sent from the ti-ansmrtter. 
tiie header processor 1 1 provides tiie ATM cell confrol 
processor 16 with the ATM header information in tiie 
control cell (SQ291). The ATM cell control processor 16 
makes a dedsion whetiier the control cell is addressed 
to the receiver using the ATM header information, and 
sends back the acknowledgement of the ATM header 
information to the header processor 1 1 (SQ292). When 
tiie control cell is addressed to the receiver, the header 
processor 1 1 supplies the payload of the control cell to 
tiie mute section information processor 13 (SQ293). 
The payload includes the mute start/mute end informa- 
tion 27 which is mute end in this case. 

Receiving the payload from tiie header processor 
1 1, the mute section information processor 13 provides 
the mute compression conto-ol processor 15 with tiie 
control cell reception notification (SQ294). Receiving 
the control cell reception notification, tiie mute compres- 
sion control processor 15 sends back a control cell 
reception acknowledgement to the mute section infor- 
mation processor 1 3 (SQ295). and stops tiie mute timer 
15A. 

Next, the header processor 1 1 receives the speech- 
spurt voice cell sent from the fransmitter, and provides 
the ATM cell control processor 16 witti the ATM header 
information of the speech-spurt voice cell (SQ297). The 
ATM cell control processor 16 makes a decision 
whether or not the voice cell is addressed to the receiver 
in accordance with the ATM header information, and 
sends back the ATM header information acknowledge- 
ment to the header processor 1 1 (SQ298). When the 
voice cell is addressed to the receiver, the header proc- 
essor 11 supplies the voice cell payload processor 12 
with tiie payload of the voice cell (SQ299). The payload 
includes the vocal/mute information 24 which is vocal in 
this case. The vok;e cell payload processor 12 divides 
the payload into pieces of data, each piece having tiie 
frame length, to generate tiie voice frames, and sup- 
plies them to the mute section autonomous generator 
14 (SQ300). The mute section autonomous generator 
14 outputs the speech-spurt voice frames (SQ301). 

These processings con-espond to steps SP251. 
SP261-SP262 and SP271-SP272 in the flowchart of 
Fig. 24. Specifically, receiving tiie control cell reception 
notification serrt from the mute section information proc- 
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essor 13 (SP262) while the mute timer 15A is in the ON 
mode (step SP251) and the mute conrrpression control 
processor 1 5 is waiting for the control cell reception noti- 
fication (step SP261). the mute connpression control 
processor 15 sends the control cell reception acknowl- 5 
edgement to the mute section information processor 13 
(SP271). Then, the mute compression control proces- 
sor 1 5 turns off the nrurte timer 1 5A to conplete the mute 
mode. 

The following variations can be made with the fore- w 
going emtxxiiments. 

(1) The foregoing embodiments generate the mute 
start cell and mute end cell at the transition from 
vocal to mute, and mute to vocal. Instead of this, it is 
is possible to generating only the mute start cell at 
the transition from vocal to mute without providing 
the speech-spurt voice cell with a particular identifi- 
cation. 

More specifically, the transmitter generates the 20 
mute start cell at the transition only from vocal to 
mute, and the voice cell having no vocal/mute infor- 
nr^tion in the other cases. On the other hand, the 
receiver carries out the following receiving process- 
ing. First, when receiving the voice ceils other tiian 25 
the mute start cell in the vocal mode, the receiver 
makes a decision that it is the speech-spurt voice 
cell, arxl generates the voice frame from the 
received voice cell. Second, when detecting the 
mute start cell in the vocal nDode, the receiver 30 
switches the mode into the mute nrxxle. and starts 
the autonomous generation of the mute frame. 
Thus, the mute frames are generated at the fixed 
frame interval. 

On the other hand, when the cells other tiian 35 
the mute start cell is received in the mute nxxJe. the 
receiver makes a decision tiiat the speech-spurt 
voice cell is received so that it generates the voice 
frames from the received voice cell, and switches 
the mode into the vocal mode, thus completing the 40 
autonomous generation of the voice frame. When 
the mute start cell is received in the mute nrKxie. tiie 
receiver maintains the mute mode, which corre- 
sporxjs to the case in which another mute start cell 
is received during tiie nuite state. 45 

(2) Although it is assumed in tiie foregoing embodi- 
ments tiiat the payload of the voice cell is longer 
than the frame, and hence a single payload 
includes a plurality of frames, tiiis is not essential, so 
For example, when the voice data 25 of the payload 

as shown in Fig. 2 has the same length as the 
frame, the foregoing embodiments can be applied 
without change. Furthermore, even when the frame 
is longer than the payload, the present Invention ss 
can be easily applied by dividing the frame into 
pieces of data with a length of tiie payload. 

(3) The voice frame comparator 1 in the foregoing 



embodiments can use voice levels or pattern 
matching in making a vocal/mute decision. 

The vocai/mute decision using the voice les^els 
is carried out by setting a tiireshold in ^ance. and 
by making a mute decision if the voice levels of tiie 
input voice frame are below tiie threshold level. 
Thus, the voice frame comparator 1 makes tiie 
mute decision when tiie voice levels are below the 
threshokl through out the voice frame. 

On the other hand, the voice frame comparator 
1 using the pattern matching has a configuration as 
shown in Fig. 25. In Fig. 25. a nruite pattern storage 
31 stores tiie mute patterns as reference patterns. 
A mute pattern comparator 32 compares tiie data in 
the input voice frame with tiie reference patterns, 
and makes a mute decision when tiiey coincide. 
This metiiod is effective when tiie bit patterns of tiie 
mute frame are limited in nunr^er. 

(4) It may be possible to assign two bits to tiie 
vocal/mute information 24 as shown in Rg. 2 in 
such a manner that *'00" denotes vocal, 'X)r 
denotes mute start and "10" denotes mute end. 

Claims 

1. An ATM (Asynchronous Transfer Mode) transmis- 
sion method for transmitting input voice data using 
a cell consisting of a fixed length bit sequence, said 
ATM transmission method characterized by com- 
prising the steps of: 

at a transmitting side, 

detecting a mute section of said input voice 
data; 

generating a mute start cell for notifying a 
pair of a start of saki nujte section, and 
transmitting said mute start cell; 
suppressing said mute section as long as 
sakJ nujte section continues; and 
generating, when said mute section ends, 
a mute end cell for notifying said pair of an 
end of said mute section, and fransmitting 
said mute end ceil, and 

at a receiving side. 

starting generation of said mute section 
when sakJ mute start cell is received; and 
stopping generation of said mute section 
when saki mute end cell is received. 

2. The ATM transmission method as claimed in daim 
1 , characterized In that saki mute start cell and sakj 
mute end cell are transmitted through a confrol 
channel other than a channel for ti-ansmitting saki 
voice data. 
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The ATM transmission method as claimed in claim 
1 , characterized in that said transmitting side han- 
dles said input voice data on a frame-by-frame 
basis, and detects said mute section frame by 
frame. 5 

The ATM fransmission method as claimed in claim 
3, characterized in that said receiving side handles 
said voice data obtained from said cell on said 
frame-by-frame basis. io 



5. The ATM transmission method as claimed in claim 
4, characterized in that said receiving side gener- 
ates, after starting generation of said mute section, 
a mute frame every time a time period has elapsed 
corresponding to a length of said frame, and out- 
puts said mute frame as said mute section. 

6. The ATM transmission method as claimed in claim 

3, characterized in that said fransmitting side adds 
to said frame a number irxJicating an irtput 
sequence, and manages said frame in accordance 
with said number. 

7. The ATM transmission method as claimed in claim 

4, characterized in that said receiving side adds to 
said frame a number indicating a generated 
sequence, and manages sard frame in accordance 
>Anth said number. 

8. The ATM transmission method as claimed in claim 
1 , characterized in that said receiving side releases 
a channel if said mute end cell does not arrive for a 
predetermined time period after receiving said 
mute start cell. 

9. An ATM (Asynchronous Transfer Mode) transmis- 
sion system for transmitting input voice data using a 
cell consisting of a fixed length bit sequence, said 
ATM fransmission system characterized by com- 
prising: 

in a fransmitter. 



means for starting generation of said mute 
section when said mute start cell is 
received; arkd 

means for stopping generation of said 
mute section when said mute end cell is 
received. 

10. The ATM fransmission system as claimed in daim 
9, further characterized by comprising a confrol 
channel for transmitting said mute start cell and 
sakJ mute end cell, said control channel being pro- 
vided besides a channel for fransmitting said voice 
data. 



15 11. The ATM fransmission system as claimed in daim 
9. characterized in that said fransmitter handles 
said input voice data on a frame-by-frame basis, 
and furthw comprises means for detecting whether 
said frame is vocal or nuite. 
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means for detecting a mute section of said 45 
input voice data; 

means for generating and transmitting a 
mute start cell for notifying a pair of a start 
of said mute section; 

means for suppressing said mute section so 
as long as said mute section continues; 
and 

means for generating and fransmitting, 
when said mute section ends, a mute end 
cell for notifying said pair of an end of said ss 
mute section; and 

in a receiver. 



12. The ATM fransmission system as claimed in daim 

11, characterized in that said receiver comprises 
means for converting said voice data obtained from 
the received cell into said frame. 

13. The ATM fransmission system as claimed in daim 

12, characterized in that said receiver further com- 
prises a mute timer for counting an elapsed time 
after starting generation of said mute section, and 
means for generating a mute frame every time said 
mute counter counts a time period corresponding to 
a length of said frame. 

14. The ATM fransmission system as claimed in daim 

11. characterized in that said transmitter further 
conrprises means for adding to said frame a 
mjmber indicating an input sequence, arxJ man- 
ages said frame in accordance with said nun^er. 

15. The ATM fransmission system as claimed in daim 

12, characterized in that said receiver further com- 
prises means for adding to said frame a nunr4>er 
indicating a generated sequence, and manages 
said frame in accordance witii said nunr*5er. 

16. The ATM fransmission system as daimed in daim 
9, characterized in tiiat said receiver further com- 
prises means for counting an elapsed time after 
receiving said mute start cell, and means for releas- 
ing a channel if said mute end cell does not arrive 
for a predetermined time period. 

17. A transmitter for an ATM (Asynchronous Transfer 
Mode) transmission system for fransmitting input 
voice data using a cell consisting of a fixed length 
bit sequence, said transmitter characterized by 
comprising: 

means for detecting a mute section of said 
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input voice data; 

means for generating arKl transmitting a mute 
start cell for notifying a pair of a start of said 
mute section; 

means for suppressing said mute section as s 
long as said mute section continues; and 
means for generating and transmitting, when 
said mute section ends, a mute end cell for 
notifying said pair of an end of said mute sec- 
tion. 10 

18. The transmitter as claimed in claim 1 7. further char- 
acterized by comprising means for feeding said 
mute start cell and said mute end cell to a control 
channel provided besides a channel tor transmitting is 
said voice data. 

19. The transmitter as claimed in claim 17, character- 
ized in that said transmitter handles said input voice 
data on a frame-by-frame basis, and further com- 20 
prises means for detecting whether said frame is 
vocal or mute. 

20. The transmitter as claimed in claim 1 9. further char- 
acterized by comprising means for adding to said 25 
frame a numt>er indicating an input sequence, char- 
acterized in that said transmitter manages said 
frame in accordance with said number. 



The receiver as claimed in daim 21 , further charac- 
terized by comprising a mute timer for counting an 
elapsed time after starting generation of said mute 
section, and means for generating a mute frame 
every time said mute counter counts a time period 
corresponding to a length of said frame. 

The receiver as claimed in daim 24. further charac- 
terized by conrprising means for adding to said 
frame a numt>er indicating a generated sequence, 
characterized in that said receiver manages said 
frame In accordance with said number. 

The receiver as claimed in daim 21 . further charac- 
terized by comprising means for counting an 
elapsed time after receiving said mute start cell, 
and means for releasing a channel if said mute end 
cell does not an-ive for a predetermined time period. 



21. A receiver for an ATM (Asynchronous Transfer 30 
Mode) transmission system for transmitting input 
voice data using a cell consisting of a fixed length 

bit sequence, said ATM transmission system 
including, in a fransmitter, means for detecting a 
mute section of said input voice data, means for 35 
generating and ti^ansnrtitting a niute start cell for 
notifying a pair of a start of said mute section, 
means for suppressing said mute section as long 
as said mute section continues, and means for gen- 
erating and transmitting, when said mute section 40 
ends, a mute end cell for notifying said pair of an 
end of said mute section, said recover character- 
ized by comprising: 

means for starting generation of said mute sec- 45 
tion when said nriute start cell is received; and 
means for stopping generation of said mute 
section when said mute end cell is received. 

22. The receiver as claimed in claim 21 , further charac- so 
terized by conrprising means for receiving ^d 
mute start cell and said mute end ceil, which are 
sent tiirough a control channel provided besides a 
channel for ti-ansmitting said voice data. 

56 

23. The receiver as claimed in claim 21 , further charac- 
terized by comprising means for converting said 
voice data obtained from the received cell into a 
frame with a fixed length. 
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